CD40 expressed on thymic epithelial cells provides costimulation for proliferation but not for apoptosis of human thymocytes.
Human thymic epithelial cells express CD40, so we examined the possible role of CD40 in activation of thymocytes. We observed that both CD4+CD8- and CD4-CD8+ thymocytes proliferate after stimulation by anti-CD3 mAb in the presence of cultured thymic epithelial cells. Costimulation of CD4+ thymocytes by thymic epithelial cells is partly inhibited by an anti-CD40 mAb, but this mAb has no effect on costimulation of CD8+ thymocytes. The selective costimulatory ability of CD40 for CD4+ thymocytes was confirmed in experiments in which thymocytes were stimulated with anti-CD3 in the presence of murine P815 cells transfected with CD40 cDNA. The level of costimulation induced by P815-CD40 was comparable with that induced by P815 cells expressing CD80 (B7.1). Treatment of thymocytes with the Ca2+ ionophore ionomycin and the phorbol ester PMA or with anti-CD3 mAb resulted in up-regulation of the CD40 ligand, suggesting that this molecule is involved in CD40-mediated costimulation of human thymocytes. Costimulation of thymocytes by CD80 strongly increased anti-CD3-induced death of fetal thymocytes. In contrast, costimulation by CD40 did not increase anti-CD3-mediated apoptosis of these thymocytes. To confirm that CD40 does not affect anti-CD3-induced cell death, we established a variant of the Jurkat T leukemic cell line that constitutively expresses CD40L and analyzed the sensitivity of this cell line for activation-induced apoptosis. In contrast to CD80, CD40 failed to increase anti-CD3-mediated apoptosis in CD40L+ Jurkat cells, whereas both CD40 and CD80 strongly increased IL-2 production induced by anti-CD3. These findings suggest that costimulation by CD40 is involved in clonal expansion of CD4+ thymocytes but not in activation-induced cell death.